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1 Scopeof the document and test objective

During EMC/EMI test components of the TTCB needperational. This document contains
operation procedure sheets for the TTCB during EdM@ EMC and does not include the
EMC/EMI test procedure.

2 Hardwareunder test

The hardware the TTCB-p or TTCB-s are the flightduwes. The TTCB shall be operational
during EMC/EMI test and therefore will be connectedsround Support Equipment to form a
closed loop filled with CO2. The GSE-loop will bguépped with a mass flow meter, absolute
pressure transducer, differential pressure tramsdarmd temperature sensors.

3 Test Requirements
During the emissivity test the following actuatoill e switched on to measure the emission.

If possible the actuators will be switched on safily, no other actuators active or as less as
possible.

Actuator Pump running comment
1 Peltier elements no PWM, TBD %
2 Accumulator heater FAC no PWM, , TBD %
3 TTCB pump yes 3500, 6000, 10000 RPM
4 Pre-heater yes (minimal flow Auto control
5 Start Up Heater yes (minimal flow Manual ON/O2E/10s)
6 Cold Orbit Heater yes (minimal flow)  Manual ON/ER2s/10s)

4 Test facility/equipment description

The test is performed at SERMS (Terni) at the EMW/Eest facility and the following type of
equipment will be used for operating the TTCB:

» TTCE/ cables / CAN-if / pc with TTCE sw

« CO2

* Mass flow meter

* Absolute transducer

| No part of this document may be reproduced and/or disclosed, in any form or by any means, without the prior written permission of NLR.
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« Differential pressure transducer
¢ Temperature sensors, TC type T
* NI cDAQ system
e Pcwith LV sw
* Thermostat bath for cooling CO2 (GSE-loop)
To0 00, —— B mary TTCS
@ @ ), A7"F®" component Box |
' (TTCBP) 1
: o O E&ggg--- Port side :
[ HPP ] Accup ‘ |
T ext3 :HTmaﬁTR?aPHTM HTR7bP | HTRBOP  HTR9baP :
B :PIANbP Pt4RbP HTRga% gTRé é :
| \ HTR1bP P3NDP.. SRS |- Apsiam
e L PI3RE’T3NaP & 9 L Apsibe
: \ HTRla; \ parae @ limsar T PE2NaP... :
|PI4NaP...P14RaP PMPLaP PlZ;&aP |
I ==z MW AT I
! MW b I
| ™ Pt2RbP |
| HXRP PMP1bP |
[ I
Pt5NbP...Pt5RbP ARAAL
: \ HTR2bP g %TRSDP Di':‘S_lfF‘ :
| - DPS1bP :
T ext4 | HTRzaP HTR10aP - |
lPiSNaP...PtSRaP ] |
| HTR10hP |
T ext1 : | T ext2
[ I
o, |
al 1
e ad A )
[ I
[ I
T L
[ I
é | Tracker + exits | é
| 16 x AO Dallas sensors |
\ 16 x BO ]
Text , T ext6
AMS 02 TTCS
\ J

Figure4-1: TTCB schematic with additional tubing for functional test
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Figure 4-2: schematic with GSE for operating TTCB
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5 TTCBEMC/EMI Test in main steps

The main test steps are:

1. Fill the system with CO2, TTCB inside climate chanbnd GSE outside climate chamber
2. Separate TTCB and GSE-loop for transport to EMGlifaand connect the TTCB and
GSE-loop in EMC facility.

Connect TTCB to TCCE

Operate TTCB and conduct EMC/EMI test

Empty TTCB

Dis-connect TTCB from TCCE

o0k~ W

6 Referencesdocuments

Title Number Date
RD-1 | TTCS Requirements AMSTR-NLR-PL-02 Issue 1.0 April 2007
Verification Matrix FM H/W
Filling procedure
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7 TTCBEMC/EMI operation procedure

7.1 TheTTCB EMC/EMI operation procedure
The TTCB EMC/EMI operation procedure sheets shaliilked in, and shall accompany the
TTCB during it’s lifetime in order to be able tocsi the procedure was followed.

During the EMC/EMI test the environment can notbeled. Therefore it might be necessary

to pause in between the EMC/EMI test steps to ¢immdihe environment or cool down the
TTCB itself for safe operation of the TTCB actuatofhe procedure has been written assuming
an environment temperature of 20 °C or lower anditlity as low as possible.

No part of this document may be reproduced and/or disclosed, in any form or by any means, without the prior written permission of NLR.
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7.2 TTCB EMC/EMI preparation sheet

TTCB EMC/EMI preparation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
1. Record model type P/S/QM
2. Cool down EMC chamber, Tenvironment Tenvironment| < 20°C
3.
Place TTCB in climate chamber and GSE outside ¢érohamber
4.
Wrap TTCB completely in plastic foil, as leak tigig possible
5.
Flush TTCB envelop with gN2, to remove moisture
6. . .
Fill system with CO2 with DPS bypass valve open Fill rate TBD g/liter
7. Close TTCB connection valves and disconnect GSE
8. Verify EMC chamber temperature Tenvironment| <7Z20°C
9. Transport to EMC/EMI test facility
10. Place TTCB in EMC chamber, GSE outside chambercamhect
tubing and TTCE.
11. Put thermal insulation around connection tubes
12. | vacuum GSE using dry scroll pump time 5 min
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TTCB EMC/EMI preparation procedure sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
13. Purge GSE-loop with CO2. Open a TCB connectioneglsiowly| pressure P > 5 bar
for a few seconds.
14. | vacuum GSE using dry scroll pump time 5 min
15. Open both TTCB connection valves slowly.
16. | close DPS bypass valve
17. | switch on thermostat bath and set Tsetpoint Tthér.b T=10°C

18. | End of sheet

19.

20.

21.

22.
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7.3 TTCB EMC/EMI operation procedur e sheets
TTCB EMC/EMI operation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
1. Record model TTCB model P
2. : °
Verify TTCB Tenvironment Tenvironment = 20°C
Peltier test
3. o .
Switch on thermostat bath, set Tsetpoint T cooling liquid | Thath =5°C
4. Set / control Taccu to 23 °C Pt01 Pt01 =23 °C
5. Switch on TTCB pump for 10 min. for cooling down CB tubes RPM, massflow| 5000, ~ 2.2 gis
6. Switch off accu heaters
£ Execute EMC accu peltier test”, monitor Tcopper saddle &DSO07 DS07 < 25°C
system pressure. (switch on peltier TBD %) DS08 DS08 < 25°C
pressure P < 65 bar
8. If Tcopper saddle or pressure too high then stddCEaccu peltier
test” and repeat step 4 — 6 for cooling down TT@Bamd / or cool
down EMC test chamber and continue test
Heat pipe heater test (FAC)
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TTCB EMC/EMI operation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
9. Set accumulator set point, automatic control Taccu T=Tenv + 2 °C
10. | switch on TTCB pump for cooling down TTCB hw RMPloop 5000 RPM
Tloop stable
11. Set accumulator set point, automatic control Taccu T=Tenv-2°C
12. | Wwait until Tacc = Tsetpoint RMP 5000 RPM
Pt01, Pt01=Tsetpoint
Tloop Tloop stable
13. | switch off pump RPM 0
14. Execute EM C accu FAC test”, monitor Taccu & system pressure.Pt01 Pt01< 25°C
(switch on FAC TBD %) pressure P < 65 bar
15 1 pto1 or pressure too high then stop “EMC accluCRAst”, cool| Tenv Tenw 20°C
down EMC test chamber, repeat step 9 — 13 for sgalown TTCB
hw and continue test
Pump test
16. Set accumulator set point, automatic control Taccu T=Tenv °C
17. 1 switch on TTCB pump for cooling down TTCB hw RMP , 5000 RPM
Tloop Tloop stable
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TTCB EMC/EMI operation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
18. | Wait until Tacc = Tsetpoint RMP , 5000 RPM
Pt01 Pt01=Tsetpoint
19. | set pump to 3500 RPM Pump RPM 3500
20. Execute “EMC pump test”, monitor Taccu , systemspuee, Taccu Taccu <25 °C
Tpmp_inlet Psystem P < 65 bar
Pt02 Pt02<Taccu — 3
2L 1 i pto1 or pressure too high then stop “EMC pungt’tecool down| Tenv Tenv< 20°C
EMC test chamber, repeat step I&for cooling down TTCB hw
and continue test
22. | set pump to 6000 RPM Pump RPM 6000 RPM
23. Execute “EMC pump test”, monitor Taccu , systemspuee, Taccu Taccu <25 °C
Tpmp_inlet Psystem P < 65 bar
Pt02 Pt02<Taccu — 3
24| I Pto1 or pressure too high then stop “EMC pungt’tecool down| Tenv Tenv< 20°C
EMC test chamber, repeat step I&for cooling down TTCB hw
and continue test
25. | set pump to 10000 RPM Pump RPM 10000 RPM




AMS Tracker Page 15 of 18
Thermal Control Doc.ld.  AMSTR-NLR-PR-029
Subsystem Issue 1.0 (iss)
TTCB EMC/EMI operation procedure Date May 2009
TTCB EMC/EMI operation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
26. Execute “EMC pump test”, monitor Taccu , systemspuee,| Taccu Taccu <25 °C
Tpmp_inlet Psystem P < 65 bar
Pt02 Pt02<Taccu — 3
27- | I Pto1 or pressure too high then stop “EMC pungt’tecool down| Tenv Tenv< 20°C
EMC test chamber, repeat step I for cooling down TTCB hw
and continue test
Pre-heater test
28. Set accumulator set point, automatic control Taccu T=Tenv+2°C
29. | switch on TTCB pump for cooling down TTCB hw unfifCB is | RMP , Tloop 5000 RPM
cooled down Tloop stable
30. | swich off accu control (heater & peltier), set puRIPM to minimal| Accu controll OFF
flow, switch on pre-heater automatic control Pump RPM 2500
Pre-htr control ON
31. Execute “EMC pre-heater test”, monitor Taccu , aysipressure|, Taccu Taccu <25 °C
Tpmp_inlet Psystem P < 65 bar
Pt02 Pt02<Taccu — 3
32. | pto1 or pressure too high then stop “EMC pretbetest”, cool| Tenv Teny 20°C
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TTCB EMC/EMI operation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
down EMC test chamber, repeat step 28-29 for coalimwn TTCB
hw and continue test
Start up heater test (SUP)
33. | set accumulator set point, automatic control Taccu T=Tenv +2°C
34. | switch on TTCB pump for cooling down TTCB hw urfiTCB is | RMP , Tloop 5000 RPM
cooled down Tloop stable
35. Swich off accu control (heater & peltier), set puRBM to minimal| Accu control OFF
flow Pump RPM 2500
36. Execute “EMC start-up heater test”, monitor Taccusystem| Taccu Taccu <25 °C
pressure, Tomp_inlet. Manual switch on / off ( 28s) SUP Psystem P < 65 bar
Pt02 Pt02<Taccu — 3
37| If PtO1 or pressure too high then stop “EMC startheater test”| Tenv Tenv< 20°C
cool down EMC test chamber, repeat step 33-34 dotireg down
TTCB hw and continue test
Cold orbit heater test
38. | Set accumulator set point, automatic control Taccu T=Tenv+2°C
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TTCB EMC/EMI operation procedur e sheets company: date:
Fill in by hand. engineer: location:
Step | Action Monitoring Value Result Comment
39. | switch on TTCB pump for cooling down TTCB hw unfifCB is | RMP , Tloop 5000 RPM
cooled down Tloop stable
40. | swich off accu control (heater & peltier), set puRPM to minimal| Accu control OFF
flow Pump RPM 2500
41. Execute “EMC COH test’, monitor Taccu , system puoes,| Taccu Taccu <25 °C
Tpmp_inlet. Manual switch on / off (2s/10s) COH Psystem P < 65 bar
Pt02 Pt02<Taccu — 3
42. 11 Pto1 or pressure too high then stop “EMC COH"tesool down| Tenv Tenv< 20°C
EMC test chamber, repeat step 38-for cooling down TTCB hw
and continue test
43.
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